Microbial models and regulatory elements in the control of purine metabolism.
Bacterial systems have been used to identify and characterize the organization of the genetic units and the regulatory elements that control purine metabolism. An analysis of 13 genes that control the biosynthesis of AMP and GMP has revealed three multigenic operons. These show properties of gene contiguity, promoter sites, coordinate expression and polarity effects. The unit controlling the formation of IMP is one operon (pur JHD) consisting of three genes which together control the formation of phosphoribosylglycinamide synthetase (EC 6.3.4.13), an early enzyme in the biosynthetic pathway, and a terminal bifunctional complex (IMP cyclohydrolase--formyltransferase). Regulatory mutants were isolated and characterized by several methods including the use of a unique fusion of two unrelated operons. Both operator constitutive and repressor type (purR) mutations have been identified. The purR product functions in the common control of several genetically distinct enzymes that participate before the formation of IMP. Plasmid DNA enriched for the purE operon has been isolated and used in the study of the role of nucleotide effectors in the binding of repressor-like proteins. AMP but not GMP is needed for binding, and purR mutants are deficient in the binding substance. Mutants with differential blocks in the salvage and interconverting reactions have been used to characterize the regulatory elements of the formation and the activity of guanosine kinase, GMP reductase (EC 1.6.6.8), and purine nucleoside phosphorylase (EC 2.4.2.1). Two structural gene products (purF) and (purG) have been implicated as possible regulatory elements for the use of guanosine, and a role for glutamine in the induction of GMP reductase has been revealed.